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(54) SWITCHING DEVICE 

(57)Abstract: 

PURPOSE: To improve the corrosion resistance and 
wear resistance of a sliding part by coating the surfaces 
of sliding parts to be mutually slid with a TiN layer and an 
amorphous transparent hard carbon layer. 

CONSTITUTION: The surfaces of sliding parts of a pair :§ 

of mutually sliding members 6 are coated with a TiN 5 

layer 5. Further, the surface of the TiN layer 5 is coated , 

with an amorphous transparent hard carbon layer 4. 

Thus, the coefficient of friction of the sliding part is 

reduced to improve wear resistance. Further, operating 

force is reduced, and the performance in grease-less 

state of the sliding part is improved. The coating is 

provided in the sliding part between a chain pin and a 

hook. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to switchgears, such as a breaker or a disconnector. 
[0002] 

[Description of the Prior Art] The actuation device section of a switchgear is shown in drawing 4 . 
Namely, the lever 14 which the cutoff section 17 and pars intermedia were supported to revolve by the 
auxiliary shaft 16, and the actuation device section of this switchgear connected the end section with the 
cutoff section 17, and formed the roller 15 in the other end, The cam 9 which has a roller 12 in the 
rotation section while pushing a roller 15 by rotation so that it may be combined with the actuation shaft 
1 1 and a lever 14 may rotate, The spring 13 which carries out rotation energization of the spring 
receptacle member 19 connected with the actuation shaft 11, The hook 8 on which an end side runs 
against a roller 12 so that pars intermedia may be supported to revolve with the hook shaft 20 and may 
regulate rotation of a cam 9, The other end flank of hook 8 is equipped with the cross-section half moon- 
like locking pin 10 which stops free [ sliding ], and the solenoid 18 which drives lever section 10A of 
this locking pin 10 so that rotation of this hook 8 may be regulated. 

[0003] Actuation of this actuation device section is explained. That is, the surrounding torque of the 
actuation shaft 1 1 generated with a spring 13 is held when the roller 12 formed in the cam 9 ****(ed) by 
the actuation shaft 1 1 is stopped by hook 8. The torque which this generates on hook 8 is held by the 
locking pin 10 with a half moon-like cross section. Lever section 10A is thrust up by the solenoid 18 at 
the time of actuation, the locking pin 10 rotates, hook 8 is released, and a cam 9 rotates clockwise 
centering on the actuation shaft 11. Under the present circumstances, a roller 15 is pushed by the side 
face of a cam 9, a lever 14 rotates counterclockwise centering on the auxiliary shaft 16, and the cutoff 
section 17 drives. 

[0004] Thus, it has the structure of finally holding the mighty force of a spring 13 by the locking pin 10. 
However, since the force given to the locking pin 10 at the time of actuation was feeble, a possibility of 
the grease applied to the locking pin 10 as lubricant having fixed after prolonged neglect, and becoming 
actuation impossible had it. 

[0005] On the other hand, there is semantics [ maintenances, such as a grease supplement, ] of 
laborsaving and it was possible to form a part for the said division into grease loess. TiN which has 
corrosion resistance and powerful wear-resistant ability in the front face of the locking pin 10 shown in 
drawing, and hook 8 in this formation of grease loess The layer was coated. It is TiN to drawing 5 . The 
cross section of a layer 5 is shown. 6 is the base material of locking pin 10 grade. 
[0006] 

[Problem(s) to be Solved by the Invention] However, this switchgear is TiN. There was un-arranging 
[ that coefficient of friction of a layer was large and the operating physical force which rotates the 
locking pin 10 for this reason became large ]. Therefore, the purpose of this invention is excelling in the 
corrosion resistance and abrasion resistance of a sliding part, and offering a switchgear with low 
coefficient of friction moreover. 
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[0007] 

[Means for Solving the Problem] The switchgear of this invention is TiN to the front face of the sliding 
part of the member in which a pair carries out phase sliding. A layer is coated and it is this TiN further. 
It is characterized by having coated the amorphous transparence hard carbon layer on the surface of a 
layer. 
[0008] 

[Function] According to the configuration of this invention, it is TiN to the front face of a sliding part. A 
layer is coated and it is TiN further. Since the amorphous transparence hard carbon layer was coated on 
the surface of the layer, an amorphous transparence hard carbon layer is TiN. Since coefficient of 
friction is small as compared with a layer, coefficient of friction of a sliding part can be fallen further, 
and since a sliding friction becomes small for this reason, an operating physical force etc. can be 
reduced. Furthermore, it is TiN besides corrosion resistance. Abrasion resistance improves rather than 
layer independent coating. 
[0009] 

[Example] Drawing 1 thru/or drawing 3 explain one example of this invention. That is, this switchgear 
is TiN to the front face of the sliding part of the member 6 in which a pair carries out phase sliding as 
shown in drawing 1 . A layer 5 is coated and it is this TiN further. The front face of a layer 5 is coated 
with the amorphous transparence hard carbon layer 4. 

[0010] In the example, as a member 6 of drawing 1 , as shown in drawing 2 , the locking pin 10 of the 
device sections of drawing 4 and hook 8 are applied, and it forms in the front face of the sliding part. 
Drawing 3 is TiN to the front face of carbon tool steel as a member 6. TiN by which only a layer 5 is 
equivalent to equivalent [ (equivalent to the conventional example) ], or this example It is as a result of 
the sliding trial of the example which carried out the laminating of the amorphous transparence hard 
carbon layer 4 to the layer 5, and is the related Fig. of coefficient of friction to the sliding distance of a 
sliding part. The inside of a graph, and Ql TiN In the case of the conventional example of only a layer 5, 
it is Q2. TiN It is the case of this example that gave the amorphous transparence hard carbon layer 4 to 
the layer 5. clear from this drawing — as the conventional example Ql Example Q2 coefficient of 
friction — high — moreover — the conventional example Ql **** -- when the sliding distance of about 
lkm is exceeded, in this example, it turns out to coefficient of friction becoming high rapidly that 
coefficient of friction does not change even if it exceeds the sliding distance of about 3km. Therefore, 
TiN It is TiN like [ coating / of a layer 5 / independent ] this example. The direction of coating of the 
layer 5+ amorphous transparence hard carbon layer 4 has low coefficient of friction, and it turns out that 
abrasion resistance is excellent. Thereby, while being able to reduce an operating physical force, the 
engine performance in the grease loess of a sliding part can be improved. 

[001 1] In addition, said example is TiN. Although the part which coated the layer 5 and the amorphous 
transparence hard carbon layer 4 was a sliding part of the locking pin 10 and hook 8, it is applicable also 
like the sliding part of others of a switchgear. 
[0012] 

[Effect of the Invention] The switchgear of this invention is TiN to the front face of a sliding part. A 
layer is coated and it is TiN further. Since the amorphous transparence hard carbon layer was coated on 
the surface of the layer, an amorphous transparence hard carbon layer is TiN. Since coefficient of 
friction is small as compared with a layer, coefficient of friction of a sliding part can be fallen further, 
and since a sliding friction becomes small for this reason, an operating physical force etc. can be 
reduced. Furthermore, it is TiN besides corrosion resistance. It is effective in abrasion resistance 
improving rather than layer independent coating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the expansion fragmentary sectional view of one example of this invention. 
[Drawing 2] It is the partial perspective view of the sliding part of the control unit of a switchgear. 
[Drawing 3] It is the related Fig. of coefficient of friction to the sliding distance of a sliding part. 
[Drawing 4] It is the schematic diagram of the actuation device section of a switchgear. 
[Drawing 5] It is the expansion fragmentary sectional view of the sliding section structure of the 
conventional example. 
[Description of Notations] 

4 Amorphous Transparence Hard Carbon Layer 

5 TiN Layer 

6 Member 



[Translation done] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To the front face of the sliding part of the member in which a pair carries out phase sliding, it 
is TiN. A layer is coated and it is this TiN further. Switchgear characterized by having coated the 
amorphous transparence hard carbon layer on the surface of a layer. 



[Translation done.] 
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